ABSTRACT Sixty consecutive patients with central bronchial carcinomas were studied by fibreoptic bronchoscopy. In all forceps biopsy and bronchial needle aspiration were performed, and in 54 bronchial brushings were obtained. The combination of bronchial brushings and forceps biopsy diagnosed bronchial carcinoma of a defined cell type in 80% of patients. Bronhial needle aspiration was the most effective single technique giving a cytological diagnosis in 80% of patients, and when all three techniques were combined the positive rate increased to 92%O. No major complications occurred using bronchial needle aspiration. Needle aspiration was particularly helpful when sampling from lesions in the upper lobes where forceps biopsies were technically difficult, from tumours lying submucosally, and from abnormalities caused by extrinsic compression. We conclude that bronchial needle aspiration should be used routinely, together with other sampling techniques, in the diagnosis of central bronchial carcinoma with the fibreoptic bronchoscope.
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Although many uses have been found for the fibreoptic bronchoscope, its primary role still remains in the diagnosis of bronchial carcinoma. Three major sampling techniques are used with the fibreoptic bronchoscope-bronchial brushings, forceps biopsy, and bronchial washings.
Needle aspiration is an effective means of obtaining cytological specimens but until recently its only roles in the diagnosis of primary pulmonary tumours were for percutaneous transthoracic needle biopsy' and to aspirate paratracheal tumours with the rigid bronchoscope. 2 A technique for needle aspiration biopsy through the fibreoptic bronchoscope has now been reported by Oho and his colleagues from Japan.3 We have been using a similar technique and report a comparison of needle aspiration biopsy with other sampling procedures.
Methods
Sixty consecutive patients who had lesions with the bronchoscopic appearance of carcinoma were studied, using either an Olympus BF-B2 or BF-B3 bronchoscope which was passed transnasally. Three different sampling techniques were employed to obtain pathological material. First, bronchial brushings were performed and the material obtained smeared on to glass slides and rapidly fixed in alcohol. Bronchial needle aspiration was performed next using the Olympus NM3K injection needle originally designed for sclerosing oesophageal varices with a fibreoptic gastroscope.4 The aspiration needle was introduced through the bronchoscope and a 4 mm needle advanced under direct vision into the lesion. With the needle in situ negative pressure was exerted using a 20 ml disposable syringe held for approximately 10 seconds, after which the plunger was slowly released. The needle was then withdrawn into its sheath, removed from the bronchoscope and the aspirate smeared on to glass slides which were then fixed in alcohol. Needle aspiration was repeated until two adequate slide specimens had been obtained. Immediately after each aspiration, the system was flushed through with saline followed by air to prevent any blockage or carry over of cellular material between aspiration biopsies.
Between cases the needle was soaked in Cidex for 10 minutes, to eliminate the risk of hepatitis B transfer between patients. This sterilisation procedure was repeated for a period of 12 hours at the end of each bronchoscopy session.
After aspiration at least two good forceps biopsies were obtained using the Olympus FB14C forceps. Bronchial washings were not performed routinely as they have been shown to be of no additional value in the diagnosis of central lesions.5 6 After bronchoscopy, bronchial biopsies and brushings were reviewed by two pathologists. The needle aspiration specimens were sent to a different cytopathologist for review with no further histological evidence available. On completion of the study the bronchial brushings were reassessed by the same cytopathologist. Our criterion for the diagnosis of bronchial carcinoma on cytology was the ability to state the cell type from which the tumour originated. All interpretations other than bronchial carcinoma of a specific cell type were regarded as negative. On no occasion were malignant cells found to which a cell type could not be attributed.
Results
All 60 patients studied had bronchial forceps biopsy and needle aspiration biopsy performed and in 54 patients bronchial brushings were obtained in addition.
In 54 of the 60 patients with clinical evidence of bronchial carcinoma the diagnosis was eventually confirmed by either samples obtained at bronchoscopy or by sputum cytology, lymph node biopsy, or thoracotomy. In each of these cases where the diagnosis was made by only one cytological technique, this was subsequently confirmed by one or more further sampling methods. Of the remaining six patients, three had only needle aspiration biopsies diagnostic of bronchial carcinoma, and in three patients the diagnosis remained unproven, though the clinical and radiological features were strongly suggestive.
When diagnostic techniques were compared (table 1) bronchial brushings and bronchial biopsy had diagnostic rates of 65% and 67% respectively. Needle aspiration biopsy alone had a positive diagnostic rate of 80%, although this difference was not statistically significant using the chi-squared test. The combination of bronchial biopsy and brushings provided a positive diagnosis also in 80% of patients. When all three sampling methods were combined, the diagnostic rate increased to 92% (figure). The combination of forceps biopsy and 
